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(54) DISK DRIVE APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a flexible cable from remaining outside of an 
apparatus or being damaged when a disk tray is accommodated into a case. 
SOLUTION: In a disk drive apparatus 2, paint is provided by a silk screen printing on a 
lower side face of a reinforcing section 41 of a flexible cable 10 which electrically 
connects a substrate 38 disposed on a tray 6 with a substrate 40 disposed on a case 
4, thereby forming a reinforcing film 42 to enhance stiffness of the reinforcing section 
41 of the flexible cable 10. Thus, a portion of the flexible cable 10 is prevented from 
being squeezed outside between a rear peripheral section 6a of the tray and a front 
peripheral section 4b of the case, and the tray 6 is allowed to be smoothly 
accommodated into the case 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The disk tray which was able to prepare between the playback locations 
which read the information memorized by the ejection location in which a disk is laid, 
and said disk movable, The case which supports said disk tray movable, and two or 
more electronic parts which consist of a disk motor which carries out the rotation 
drive of the head section and the disk which were carried in said disk tray, In the disk 
drive equipment which comes to have the flexible cable arranged in the condition of 
having curved so that said electronic parts arranged by said disk tray and the 
substrate arranged by said case might be connected electrically Disk drive equipment 
characterized by forming the film for reinforcement in the front face between said disk 
tray side connection of said flexible cable, and a bend at least. 

[Claim 2] It is disk drive equipment characterized by what said film for reinforcement 
was formed for of printing in disk drive equipment according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to disk drive equipment, and it is related 
with the disk drive equipment which prevents that this flexible cable is inserted 
between a disk tray and a case at the time of disk tray receipt by using the flexible 
cable which raised rigidity in disk drive equipment. 

[0002] With the demand of the miniaturization of the note type personal computer 
with which disk drive equipment in recent years is incorporated, and thin-shape-izing, 
thin shape-ization of disk drive equipment itself is attained and the space formed 
between the cases which support the disk tray and disk tray on which a disk is laid for 
this reason possible [ sliding ] is narrow. 
[0003] 

[Description of the Prior Art] There are some which read the information recorded on 
CD-ROM (a "disk" is called below) by laser type pickup as disk drive equipment. 
There are some which were prepared possible [ sliding of between the playback 
locations which read the information memorized by the ejection location whose disk 
tray (a "tray" is called below) for equipping with a disk detaches and attaches a disk, 
and the disk ] in this kind of disk drive equipment. 

[0004] Conventional disk drive equipment 102 is shown in drawing 8 . As shown in 
drawing 8 (A), a disk is laid in the disk tray 106 which constitutes disk drive equipment 
102, and the pickup section (not shown) which detects optically the information 
recorded on the turntable 134 and disk to rotate is prepared in it. Moreover, the 
flexible cable 110 is arranged between the tray 106 and the case 104. This flexible 
cable 110 is arranged in the condition of having curved according to the physical 
relationship of a tray 106 and a case 104. Furthermore, bend 110a follows sliding of 
the disk tray 1 06, and the flexible cable 1 1 0 moves in the inside of a case 1 04, in case 
the substrate 138 arranged by the tray 106 and the substrate 140 arranged in the 
case 104 are connected electrically and a tray 106 moves. 
[0005] 

[Problem(s) to be Solved by the Invention] As shown in drawing 8 (B), by thin 



shape-ization of disk drive equipment 102, the case 104 interior cannot be narrow and 
the flexible cable 110 cannot bend gently. Therefore, when a tray 106 is contained in a 
case 104, bend 110a of the flexible cable 110 may contact case inside 104a. in that 
case, some flexible cables 110 which lost the refuge from the clearance between a 
tray 106 and a case 104 in resistance by contact to case inside 104a — 110b will 
overflow. 

[0006] Furthermore, if a tray 106 continues moving into a case 104, the problem of 
inserting partial 110b which said flexible cable 110 overflowed between tray 
trailing-edge section 106a and case first transition section 104b will arise. Thus, when 
the flexible cable 1 10 is inserted, there is a possibility of doing damage to about [ that 
a tray 106 is not completely contained in a case 104 ] and flexible cable 1 10 the very 
thing. 

[0007] Here, when it reinforces by sticking sheet metal, such as resin, on the flexible 
cable 110 in order to solve the above-mentioned problem, at the time of tray 106 
receipt, it cannot contain smoothly but sense of incongruity called GORIGORI is 
sometimes sensed. This invention is made in view of the above-mentioned point, and 
while a flexible cable prevents overflowing the clearance between a disk tray and a 
case at the time of the receipt to the case of a disk tray, a disk tray aims at offering 
the disk drive equipment contained smoothly. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, in this invention, it is characterized by providing each means expressed 
below. The disk tray which was able to prepare between the playback locations which 
read the information memorized by the ejection location in which a disk is laid, and 
said disk in invention according to claim 1 movable, The case which supports said disk 
tray movable, and two or more electronic parts which consist of a disk motor which 
carries out the rotation drive of the head section and the disk which were carried in 
said disk tray, In the disk drive equipment which comes to have the flexible cable 
arranged in the condition of having curved so that said electronic parts arranged by 
said disk tray and the substrate arranged by said case might be connected electrically 
It is characterized by forming the film for reinforcement in the front face between said 
disk tray side connection of said flexible cable, and a bend at least. 
[0009] Moreover, in invention according to claim 2, said film for reinforcement is 
characterized by what was formed of printing in disk drive equipment according to 
claim 1. Each above-mentioned means acts as follows. Without a flexible cables 
overflowing the gap of a tray and a case into the exterior, or inserting it, when a tray is 
contained into a case by forming the film for reinforcement in the predetermined part 
of a flexible cable according to invention according to claim 1, while a bend moves in 
the inside of a case according to sliding of a tray, it can be settled in a case. 
[0010] Moreover, according to invention according to claim 2, since printing performs 



the film for reinforcement, manufacture is easy and can realize a flexible cable with 

the cheaply smooth film front face for reinforcement. 

[0011] 

[Embodiment of the Invention] The disk drive equipment 2 of the note type personal 
computer which is one example of this invention is explained using drawing 1 thru/or 
drawing 7 . In this example, disk drive equipment 2 is a regenerative apparatus with 
which it is equipped with CD-ROM (henceforth a "disk"). The configuration of disk 
drive equipment 2 is explained first here. 

[0012] The disk tray 6 on which a case 4 and a disk (not shown) will be laid if the 
profile of the disk drive equipment 2 is carried out (it considers as a "tray" below), 
The FUKISHI bull cable 10 which connects electrically the tray sliding device 8 which 
supports a tray 6 free [ sliding ], and the substrate 40 which a case 4 has and the 
substrate 38 which a tray 6 has, It consists of a stop device 12 in which a tray 6 is 
stopped when a tray 6 moves to a disk ejection location, and lock device 14 grade 
which locks a tray 6 when a tray 6 moves to the disk playback location in a case 4. 
[0013] Drawing 1 removes the top plate 16 of a body 4, and shows the condition that 
the tray 6 moved to the disk playback location contained in the case 4. Moreover, 
drawing 2 shows the condition of having moved to the disk ejection location out of 
which similarly removed the top plate 16 of the body 4 of a case, and the tray 6 came 
out of the case 4. Here, a tray 6 is supported by the tray sliding device 8 which 
consists of two guide rails 8a and 8b by manual operation, among drawing 1 and 
drawing 2 , slides in an arrow head A and the direction of B, and reaches a disk 
ejection location or a disk playback location. 

[0014] Moreover, drawing 3 shows the configuration of a tray 6 and drawing 4 shows 
the configuration of a case 4. A tray 6 consists of the front bezel 18, the tray frame 20, 
a drive unit 22, and subchassis 24 grade, and a case 4 consists of a top plate 16 and 
chassis 1 7 grade. As shown in drawing 4 , it is fixed to the front end of the tray frame 
20, and the front bezel 18 slides in the inside A of drawing, and the direction of B in 
one with a tray 6, and when a tray 6 is contained in a case 4, it seals a case 4 as a lid. 
In case a tray 6 is pulled out out of a case 4, the switch carbon button 26 for making 
the lock of the tray 6 by the lock device 14 cancel is formed in the center of this front 
bezel 18. 

[001 5] As shown in drawing 3 , in case the tray frame 20 removes disk installation side 
20a in which a disk is laid, the pickup and opening 20b for turntables which were drilled 
in disk installation side 20a, and the disk laid in disk installation side 20a, it has opening 
20c of the shape of radii in which a finger is inserted for disk ejection. Moreover, in 
order to make a disk easy to remove, disk installation side 2a is formed so that some 
laid disks may overflow the disk frame 20 and a breadth dimension may become small 
rather than the outer diameter of a disk. 

[0016] Furthermore, the first crevice and the second crevice (not shown) are 



arranged the side-face front and behind near, respectively. [ that the 
below-mentioned stop device 12b was arranged ] [ of the disk frame 20 ] In the disk 
playback location and disk ejection location of a tray 6, these the first crevice and 
second crevice are prepared so that stop member 12b may be engaged. As shown in 
drawing 1 and drawing 3 , a disk is laid with the base 28 which the drive unit 22 fixes 
above the subchassis 24, the pickup 30 attached in the base 28, and the pickup 
mechanical component 32 which carries out the rotation drive of the screw shaft 33 
by the motor 31, and moves pickup 30 to the disk radial, and it becomes from the 
turntable mechanical-component 36 grade which carries out the rotation drive of the 
turntable 34 which has the clamp device to clamp, and the turntable 34. 
[0017] To the disk laid on the turntable 34, pickup 30 approaches by work of the 
pickup mechanical component 32, and reads optically the information which the disk is 
recording by laser. Moreover, pickup 30 is formed so that opening 28a of the base 28 
which extends in the disk radial may be countered, and it is considered as the movable 
configuration by the drive of the pickup mechanical component 32 the disk radial. 
[0018] The turntable mechanical component 36 will carry out the constant speed 
drive of the disk clamped on the turntable 34 with a fixed rotational speed, if it has a 
motor and a tray 6 arrives at a predetermined disk playback location. The tray frame 
20 is the base by which installation immobilization is carried out, and the subchassis 
24 is formed in the side face which counters mutually [ square-like frame 24c which 
has opening pickup 30 and for turntable 34, and frame 24c ], and consists of brackets 
24a and 24b which extend in an arrow head A and the direction of B among drawing 3 . 
[0019] As shown in drawing 2 and drawing 3 , the tray sliding device 8 consists of 
isomorphism-like guide rails 8a and 8b, and the brackets 24a and 24b of the 
above-mentioned subchassis 24 are attached in the condition of fitting into guide rails 
8a and 8b, respectively. Moreover, the tray 6 has composition guided for the arrow 
head A and the direction of B by the tray sliding device 8, enabling free sliding for the 
configuration in which guide rails 8a and 8b fit into the side faces 17a and 17b of a 
chassis 17, respectively. 

[0020] As shown in drawing 4 , the stop device 12 consists of stop members 12a and 
12b. Stop member 12a engages with hole 13a for a stop drilled by the chassis 17, when 
a tray 6 moves to a disk ejection location. Moreover, stop member 12b engages with 
the second crevice (not shown) behind [ side-face ] a tray 6, and stops a tray 6. In 
addition, if the contact surface is roundish and the force more than predetermined is 
applied to a tray 6, stop discharge is possible for all of the stop members 12a and 12b 
and hole 13for stop a, the first crevice, and the second crevice. 

[0021] The lock device 14 consists of locking lever 14a which has solenoid 14c, stop 
roller 14b, and a plunger 15. Moreover, if a tray 6 moves to the disk playback location 
in a case 4, the lock device 14 is constituted so that stop roller 14b by which locking 
lever 14a attached in the base of frame 24c of the subchassis 24 was prepared in the 



pars basilaris ossis occipitalis of a chassis 17 may be stopped. 

[0022] Therefore, if ON actuation of the switch carbon button 26 of the front bezel 18 
mentioned above is carried out, the plunger 15 which solenoid 14c attached in the 
base of frame 24c was excited, and has been combined with the edge of locking lever 
14a is attracted, and when locking lever 14a separates from stop roller 14b, it will be in 
a lock discharge condition. As shown in drawing 4 , the substrate 38 for making each 
part of the drive unit 22 drive is attached in the inferior surface of tongue of a tray 6. 
On the other hand, the substrate 40 for external connection is arranged by the case 4, 
and the pickup 30 of the above-mentioned drive unit 22, the turntable 34, the pickup 
mechanical component 32, and the turntable mechanical-component 36 grade are 
connected to the substrate 40 through the substrate 38 and the flexible cable 10. 
Therefore, pickup 30, a turntable 34, the pickup mechanical component 32, and 
turntable mechanical-component 36 grade perform predetermined actuation with the 
control signal from the outside. 

[0023] Drawing 5 is the top view of the flexible cable 10 which constitutes the 
important section of this invention, and drawing 6 is the perspective view of the 
flexible cable 10. The flexible cable 10 extends in the sliding direction (the inside of 
drawing, an arrow head A, the direction of B) of a tray 6, as shown in drawing 6 , and 
fixed part 10b stuck on the chassis 17 of a case 4 and moving-part 10a which has 
bend 10c which moves according to sliding of a tray 6 are made into the configuration 
connected by 10d of U character-like pars convoluta lobuli corticalis renis. 
[0024] Moreover, the electric conduction pattern 46 is arranged as an ingredient 
configuration on the first insulating layer 44 of the shape of a film which has insulation, 
and the coat of the flexible cable 10 is carried out by the second insulating layer 48 
which has insulation from on the for protection of said electric conduction pattern 46. 
Furthermore, the reinforcement section 41 is formed between bend 10c of 
moving-part 10a, and the first connector 50. 

[0025] The reinforcement section 41 is the part which gave silk screen printing of a 
coating on the field used as the bottom, when the flexible cable 10 is arranged by disk 
drive equipment 2. On the bottom side of the reinforcement section 41, the film 42 for 
reinforcement is formed of the above-mentioned silk screen printing, and the rigidity 
of the reinforcement section 41 is higher than other parts in the flexible cable 10. 
[0026] Moreover, the parts of the first connector 50 and the second connector 52 are 
not covered with an insulating layer, but are connected to substrates 38 and 40 as a 
connection terminal of the flexible cable 10, respectively. In addition, as an 
insulating-layer ingredient of the flexible cable 10, although polyimide, polyester, 
polyurethane, an acrylic, etc. are used, it is desirable to choose an ingredient suitably 
in consideration of the service temperature of disk drive equipment 2, a manufacturing 
cost, etc. 

[0027] Moreover, although the coating was printed by silk screen printing on the 



bottom side of the reinforcement section 41 of the flexible cable 10 in this example, it 
may be better only for a both-sides or top side top to give silk screen printing 
according to the quality of the material of a coating, the structure of a case 4, etc. 
Furthermore, in order to raise the rigidity of the reinforcement section 41 of the 
flexible cable 10, it is also possible to use approaches other than printing by the silk 
screen printing of a coating. 

[0028] Here, as shown in drawing 6 , the above-mentioned flexible cable 10 connects 
a tray 6 and a case 4 electrically, and it is arranged in the condition of having curved in 
the case 4. Moreover, following sliding of a tray 6, the above-mentioned bend 10c is 
prepared so that it may move in the inside of a case 4, and it bars sliding actuation of 
a tray 6. Next, actuation of the disk drive equipment 2 of the above-mentioned 
configuration is explained. 

[0029] As for the disk drive equipment 2 before disk wearing, the tray 6 is contained in 
the case 4. Where a tray 6 is contained in a case 4, as shown in drawing 4 , it is 
stopped by stop roller 14b by which locking lever 14a of the lock device 14 prepared in 
the base of the subchassis 24 was prepared in chassis 17 pars basilaris ossis 
occipitalis, and stop member 12b has fitted into the first crevice (not shown) of tray 6 
side face, and the tray 6 is stopped in the case 4. 

[0030] If the switch carbon button 26 of the front bezel 18 is operated by ON, a 
plunger 15 is attracted according to the excitation force of solenoid 14c, and locking 
lever 14a combined with the plunger 15 dissociates from stop roller 14b, and will be in 
a lock discharge condition. Then, by lengthening the front bezel 18 in the direction of 
A manually, a tray 6 slides in the direction of A, being guided to guide rails 8a and 8b. If 
a tray 6 is pulled out from a case 4 and moves to a disk ejection location as shown in 
drawing 2 , as stop member 12b fits into the second crevice (not shown) of tray 6 side 
face in click and drawing 4 shows, the stop section of stop member 12a will displace in 
the direction of D, and will fit into hole 13a for a stop of a chassis 17. Thereby, while a 
tray 6 is stopped in a disk ejection location, sliding to the direction of A is regulated. 
[0031] Thus, if a tray 6 is stopped in a disk ejection location, a disk can be laid on a 
turntable 34. After laying a disk on a turntable 34, the front bezel 18 is pressed in the 
direction of B. If the front bezel 18 is pressed in the direction of B, the stop section of 
stop member 12b separates from the second crevice (not shown) of tray 6 side face, 
the stop section of stop member 12a is displaced in the direction of arrow-head C 
among drawing 4 , and it separates from it from hole 13for stop a, and it will be in the 
stop discharge condition of a tray 6. 

[0032] Furthermore, if it continues pressing the front bezel 18 in the direction of B, a 
tray 6 will slide being guided to the guide rails 8a and 8b of a pair, and will return to the 
disk playback location shown in drawing 1 . If a tray 6 arrives at a disk playback 
location, while the stop section of stop member 12b will fit into the first crevice (not 
shown) of tray 6 side face in click, locking lever 14a of the lock device 14 is again 



stopped by stop roller 14b of a chassis 1 7. At this time, it turns out at a feel that the 
tray 6 arrived at the disk stowed position by the feeling of a click to which the stop 
section of stop member 12b fits into the first crevice (not shown) of tray 6 side face. 
[0033] Drawing 7 Is the sectional view showing the condition of the flexible cable 10 in 
sliding actuation of the above-mentioned tray 6. Here, drawing 7 (A) shows the 
condition that the tray 6 was taken out from the inside of a case 4 and of being in a 
disk ejection location, and shows that the above-mentioned tray 6 is containing 
drawing 6 (B) in a case 4. Since silk screen printing of the coating is carried out as film 
42 for reinforcement and rigidity is improving on the bottom side of the reinforcement 
section 41 of the flexible cable 10 of this example, it is in the condition of being hard 
to turn at the part of the reinforcement section 41. Therefore, the radius of curvature 
of bend 10c is smaller than the conventional thing. 

[0034] Consequently, the sliding friction of bend 10c and case inside 4a is decreasing, 
and as shown in drawing 7 (A), in case the tray 6 is contained from the disk ejection 
location at the case 4 side, the flexible cable 10 overflows the clearance between 
trailing-edge section 6a of a tray 6, and first transition section 4b of a case 4, and it is 
not inserted into a tray 6 and a case 4. that is, flexible — 10 is contained in a case 4 
until a tray 6 comes to a disk playback location, moving bend 10c according to receipt 
into the case 4 of a tray 6. 

[0035] moreover, the bending condition of the reinforcement section 41 is small — it 
comes out, and inside 4a of a case 4 is not contacted, or contact pressure is minute 
[ the cable ] even if the flexible cable 10 contacts, therefore, in resistance of contact 
friction with the flexible cable 10 and case inside 4a, from between tray trailing-edge 
section 6a and case first transition section 4b, the flexible cable 10 should see and 
come out, or should be caught — it is possible to be sufficient and to prevent 
imperfect receipt of a tray 6, and damage on the flexible cable 10 by carrying out. 
Furthermore, damage on the flexible cable 10 and the flexible cable 10 by contact 
since the contact pressure of case inside 4a is minute is also prevented. 
[0036] In addition, not only CD-ROM drive equipment but in the case of other disk 
drive equipments, for example, CD, a magnetic disk, an optical disk, a magneto-optic 
disk, etc., the above-mentioned example is applied although the disk explained the 
disk drive equipment 2 of the note type personal computer which is CD-ROM and 
reads the information on a disk optically. Moreover, in the above-mentioned example, 
although the tray 6 moved by manual operation, not only this but this invention is 
applicable also to the disk drive equipment of a configuration of sliding a tray 6 by the 
driving means of a motor etc. 
[0037] 

[Effect of the Invention] According to this invention, the effectiveness described 
below is realizable like the above. According to invention according to claim 1, the film 
for reinforcement is formed in the reinforcement section of the flexible cable provided 



to disk drive equipment and rigidity is raised. Therefore, a flexible cable overflows the 
gap of a tray and a case by resistance of the frictional force by contact on a case 
inside and a flexible cable at the time of receipt into the case of a tray, and it is 
inserted into a tray and a case, and it becomes possible to contain a tray, without 
saying that a flexible cable gets injured. 

[0038] Moreover, according to invention according to claim 2, since a coating is 
printed by silk screen printing in the reinforcement section of a flexible cable, 
manufacture can realize the flexible cable which raised rigidity easily cheaply rather 
than it sticks the back up plate etc. on a flexible cable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing that the tray of the disk drive equipment which is 
one example of this invention is in a disk playback location. 

[Drawing 2] It is drawing showing that the tray of disk drive equipment is in a disk 
ejection location. 

[Drawing 3] It is drawing showing the configuration of a tray. 

[Drawing 4] It is drawing showing the configuration of a case. 

[Drawing 5] It is the top view showing the configuration of a flexible cable. 

[Drawing 6] It is the perspective view showing the configuration of a flexible cable. 

[Drawing 7] The tray of the disk drive equipment which is one example of this 

invention is drawing showing the condition of containing in a case. 

[Drawing 8] The tray of the disk drive equipment possessing the conventional flexible 

cable is drawing showing the condition of containing in a case. 

[Description of Notations] 

4,104 Case 

4a Case inside 

4b Case first transition section 

6,106 Disk tray 

6a Tray trailing-edge section 



8 Tray Sliding Device 
8a, 8b Guide rail 
10,110 Flexible cable 
10a Moving part 
10b Fixed part 
10c, 110a Bend 

10d Pars convoluta lobuli corticalis renis 

12 Stop Device 

12a, 12b Stop member 

13a The hole for a stop 

14 Lock Device 
14a Locking lever 
14b Stop roller 
14c Solenoid 

1 5 Plunger 

1 6 Top Plate 

17 Chassis 

18 Front Bezel 
20 Tray Frame 

20a Disk installation side 

20b, 20c Opening 

22 Drive Unit 

24 SubChassis 

24c Frame 

24a, 24b Bracket 

26 Switch Carbon Button 

28 Base 

28a Opening 

30 Pickup 

31 Motor 

32 Pickup Mechanical Component 

33 Screw Shaft 
34,134 Turntable 

36 Turntable Mechanical Component 
38 40 Substrate 

41 Reinforcement Section 

42 Film for Reinforcement 
44 First Insulating Layer 

46 Electric Conduction Pattern 
48 Second Insulating Layer 



50 First Connector 
52 Second Connector 
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